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SOV/7U0 -4-1-1e/ ce 
Konstantinova, V.P,, Sil‘vestrova, I,M, and 
Aleksandroy, KS. , 
The Grow: of Grystals of Triglycine Sulphate and Their 
Physieal Eroperties (Polucheniye vpistallov triglitsin- 
su’ fata i igh fisicheskiye svoystva) 
Keistallovrafiya, 1959, Vol 4, lr 1, pp 69-74 (USSR) 
A new ferroelectric, triglycine sulphate (NHCHCOOH) ,H80, 
: fe j of ct i A 

was aynthesised by adding 50% H 580, to a boiling oe 

i : Loy gliyci i stalis 
of technical quality giycine, NHCH.COOH. Small cry 
were obtainea on ccoling and two recrystallisations gave 
materials sufficiently pure for growing large crystals 
which were obtained by goo .ing a saturated solution over 
10 hours from $2 to 25 “C at a rate automatically con 
trolled to give a constant supersaturation. This Burts cS 
to grow crystals of 3600 g weight. The measured density 
was 1,68 g/cm’, For physical measurements axes were © es 
designated as follows: the crystals belong to Class 2 wit 
6 ~i05°. XY is the polar axis, Z the direction parallel 
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SOV/70-4-1-12/26 
The Growing of Crystals of Triglycine Sulphate and Their Physical 
Properties 
to the natugal face of the crystal and X makes an 
angle of 15° with the c-face. 5 
The Curie point is about 49,2 - 49.3 ~C, the ferroelectric 
axis being in the e direction, WVielectric constants were 
measured with a_Q-meter at 500 kc/s on a crystal plate 
oriented to +1. The values: 


E33 = 5.7 
Eyx = 0.53 


were found. the dependence on frequency of E50 from 


200 c.p.s. to 10 ke/s at i, 5 and 10 V/cm being given. 
he piezoelectric moduli were found to be: 
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The Growi; of Crystals of Triglycine Sulphate and Their ysic 
epee 3 “© ole.s.u. 4 Bo g.s.u. 
ds, = 70.7 + O.e x 10 c.6.S5.uU, “14 
diya 23,8 + O45 
Ge 


doz = 76,0 + Dee 


: Zz, = 
dee UPeO Ss O49 


t 
There were considerable ee Soom eri e-20% (9) 
-cut crystals . 
specimen asounting, rer Y-cu ae 
The elastic moduli were found by an ultrasonic Pe — 
araee from 2 set of six plates with an accuracy 
maul ag a 
They are: ‘ 
4 2 1.98 
Cy. = :5 x 107+ dynes/cm 7 9 
- Lee 
“22 er 
~ = -0,036 
ay ; = ~O.5 
Cos = 


sc 
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Pre Grows of Crystals of Triglycine Sulphate an Their Physical 
Froperties 
0.62 Cug = -0.026 


2.08 


“ee * 
Ci = 
Acknowledgments are made to Academician A.V.Shubnikov 

and I.§. Zheluzov for their advice and to 

Ye.M. Akulenok for help with experiments, 

here are 5 figures, 1 table and 6 references, % of which 
are Soviet, 1 wnglish, 1 German and 1 international. 


ASSOCIATION: Institut kristallografii AN SSSR (Institute of 
Crystaliography of the Ac.Sc.USSR) 


SUBRMITT sD: June 17, 1958 
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: SUV/70-4-1-25/26 
AUTHORS: Konstantinova. V.P., Sil'vestrova, I,#. and 

Yurin, V.A. 
LITLE : Pwinnin,, and the Dielectric Properties of a Crystal of 


Triglycine Sulphate (Dvoynikovaniye i dielektrichsskiye 
svovyetva kristaila triglitsinsul' fata) 

PakIUDICAL: Kristailografiya, 1959, Voi 4, Nr. pp teo-te9 (USSR) 

ABSTRACT: ‘The Y-axi5 in (HH.,CH COOH ) ; .H5S0, is the direction of 
ferroelectric polarisation and plates out perpendicular 
to this uweic were examined hers, stching these plates 
showel the twin structure with individuals from tenths 
of a miilimetre to several centimetres, The faces at 
the two «ads of the pe.ar axis are etehed differently, 
ene kind of ebehin: giving a matte effect and the axes 
of the indtaiuals are parallei or anti-parallel to the 
plate normals. This observation is confirmed by the 
complementary patterns observed on two sides of the plate, 
The hysteresis loop (dieisectric hysteresis) of the plate 
wag studied between --80 and +53 [%, cThe spogtaneous 

Cardi/2 polu tigation at 23 “C is ¢,02 x 10°" coulfm*. The 
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SOV/70-4-1-25/ 26 
Twinuiny, und the Dielectric Properties of a Crystal of Triglycine 
Sulphate 
coercivity fg most specimens lay between 200 and 300 V/cn, 
but some wer Sao to 1 000 V/cm. The dielectric constant 
was measured at various frequencies, temperatures and 
field strengths; E59 snows a sharp dielectric anomaly 


(A--point) at 49,2-49.6 °o and Ej] also shows a small 
peak at this temperature but Ex% does not. The 


spontaneous polarisation falls to zero at about 52 "6 
Acknowledgments are made to Academician A.V. Shubnikov 
and 1.8. Zheludev for their advice. There aré 9 figures 
and 1 English reference, 


ASSOCIATION: Institus kristallografii AN SSSR (Institute of 
Crystallography of the Ac.Sc., USSR) 


SUBMITTED: June 17, 1958 
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Pielke Gleleatrisey, traiy vtorcy veseopuarcy Ronfer sat ald 
Tranpe-tl2se of the 22 all-Jalon Conferance on the Pryatzs of Piers 2 
Mons, Ladews ab Soc, 1900. eyap. Errata slip inserted. 4,000 copies 
printed. 
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Sibiyestrove, DL... gevanjoor, al. A. 

Bet, Oe SESE Nene absense 
Effeet of the Exposure of Triglycine Sulfate Crystals 
to Ultraviolet Radiation on Their Ferroelectric 
Properties. Brief Communticat fons 


Cea 1960, Vol 3, Nv il, pp 147-150 
USSR) 


Radiation damage effect im Rochelle salt. and tri- 
mlycine sulfate has been known, The authors 
furthered the studies. Triglycine sulfate plates, 
0.5 to 3.¢) mm thick, parallel to the cleavage 

running turmal to the polar axils, became dull and 
yellow atter 20- to 30-hr exposure to ultraviolet 
radiation emitted from quarta-mercury lamps 

DRSh-100 and SVDSh-250. ‘The nysteresis loops 

became distorted as shown in Fig. 1. The experiments 
reverled that absorption in Q-mmn-thick plates decreases 
from nearly complete for siurt-wave ultraviolet rays 
to 57% at v= 250 mp and tuo 40% for violet prays with 
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it of the Exposure or Triglycine Sultate 78116 ye 
Fave 1s be Ultraviolet Radiation on Their SOV/7 O-5-1-25,/30 
epoelectpi: Properties. Brief Communications 


Ble. 1. Distortion of hysteresis loop in triglycine 
sulfate due to exposure Le alts raviolet radiation: 
+ unexposed specimen; ae d) exposed sere 


b) hysteresis leop on wea “telds, (c, d) on 
saturated flelds. 
Card 2/t 
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i, Bs ok het ep a aed godt 
aes te Ubi oavdadbeb ist : ; Wf Gee LZ /s 
> eta Pipertdes. Tried Saw. ie. 8% 


r 4400 WL Shorbowave mays with dr» aoO mEb 
proved Lo atrect the rorroclectrie properties of 
triglyeine sultate toa sreater extent. The 
radiation etfect was not contined to a BUPPrace 
layer as two different experiments verified. 
Ultraviolet radiation becunm to alter the hysteresis 
Joop in about 45 seconds; Purther rudlation did 
not affect upontaneous polarization but increased 
the coercive tleld aml moved the hysteresis leop 
alon: X azlo until a new otable state was achieved 
arter & months of radlation., The new gate ve 
motned otlable even aupter nnoeadling mubove the Curle 
peint vor hto | he, op after Keeping the apec dimen 
In w otros electric Vield, The whpoocure: to 
altravielet midiation proved to decrease the 
dieleetric susceptibility of trigdyctne sulfate 
from 47 to 30 at 259 Cc. VE vs temperature curves 
CRUE: 5) point to the applicability of the Curle- 
Welos Law to both exposed and unexposed spectinens 
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of trighyetne saltfate. Exposure lo radiation vhanges 
the slope of the € ova temperature curve: 
and makes the plates less elastic. For Lnetance, 


~l iy eae “s -13 
so. decreases rrom b7.16 x lo 3 to B4.go « 10 

>} ” qQaoe 

ome /dv ne. ae lectric modulus ds3 decreases 

/ * a: 

-8 Bt eh oe 

from 62.5 % 1079 te 4o.7 x 10 and 34.2 x 10 

: eee 

CGSE units after exposure to radiation for 12 

and 24 her respectively. The plez rolelectric modulus 


> CUES Gk os 
of an exposed specimen inerensed, however, to {5.5 * 


-8 


B io’ CGSE units amedi athers application of direct 
tlectrpie (held. I. 8. Zheludev is acknowledyed 

tor advice, IL. V. Gavrillova for specimens, and Ve. ON. 
Varfolomeyeva for asslotaunce, There are fireures 3 
and 7 references, 5 Soviet, 1 Indian, 1 U5. The 
U.S. veference Iss oA. G. Chynoweth, Phyo. Hev., 
113, 15-166 (1953). 
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Perrcelectric Properties, Brief Communications 
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oe Bi 70 t,°C 


JO of j beac 
Fie. 5. Dependence of ve on temperature for 
trizlycine sulfate crystals: (1) unexposed specimen; 
(2) exposed specimen. 
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GJ, 11§ O 5/048/60/024/010/008/033 
‘ . 2913/2063 
AUTHORS ; Konstantinova, V. P-; Sil'vestrova, I. Me, Shuvalov, L.A., 
and Yurin, Ve A. Sar 
| 
TITLE: Production and Piezoelectric properties! of Crystals of 


Deuterized Triglycin Sulfate 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 10, pp- 1203-1205 


TEXT: Monocrystals of deuterized triglycin sulfate (DTGS) were obtained 
from monocrystals of ordinary triglycin sulfate (TGS) dissolved in D,0. 
The solution was boiled, whereupon large DTGS monocrystals with a weight 
of up to 100 g were pred from it. The external form of the pTGS crystals 
ig the same as in TGS crystals. In their symmetry they belong, like ‘ 
TCS crystals, to the monocline system. The form of the domain boundaries 
in DTGS crystals is shown in Fig. 1. Measurements have shown that the 
dependencies of all of the characteristics of reversion of polarization 
on temperature, on the field, on the frequency, and other quantities 
(Figs. 2-5) in DTGS crystals exhibit a qualitative similarity with the 
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84999 
Production and Piezoelectric Properties of _ g/048/60/024/010/008/033 
Crystals of Deuterized Triglycin Sulfate BO13/B063 
corresponding dependencies of TGS crystals. Fig. 6 illustrates the rela- 
tions inax!® = £(E) and tts - £(E), taken at different temperatures. 


(S - electrode area. E - field strength during the pulse). Fig. 7 gives 
the temperature dependence of mobility p, as calculated from formula 
Het ECE . (d - thickness of plate, E, - activation field). 

max a . 
Owing to the fact that DIGS crystals, compared with TCS crystals, are usable X 
within a much wider temperature range, and that their characteristics at 
room temperature exhibit a lesser temperature dependence, they can be used 
in the same cases as the TGS crystals in spite of their considerable elec- 
trical hardness. The authors thank I. 5S. Zheludev for his discussion of 
results, and Ye. M. Akulenok, K. A. Pluzhnikov, and L. N. Kurnakovskey® 
for assistance given in the experiments. The present paper was read & 
the Third Conference on Piezoelectricity which took place in Moscow fron 
January 25 to 30, 1900. There are 7 Tigures and 8 references: 5 Soviet. 


ASSOCIATION: Institut kristallografii Akademii nauk SSSR 
Institute of Crystallo of the Academy of Sciences 
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4.5300 5/048/60/024/010/010/033 
BO13/3063 
AUTHOR: Siltvestrova, I. M. 
TITLE: The Problem of Light Receivers Based on the Pyroelectric 
Effect 


‘\ 
PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 10, pp. 1213-1215 


TEXT: This article deals with the possibility of using triglycin sulfate 
crystals as light receivers. For this purpose, the author chose a simple 
position for the crystal relative to the incident light (Fig. 1). The 
circuit diagram of the experimental arrangement is shown in Fig. 2. The 
measurement of the temperature dependence of the pyroelectric voltage is 
illustrated in Fig. 3. A marked increase of sensitivity of the receiver 
was found in the temperature range about 40 C. From 46 + 47° onward it 
decreases considerably. The effect of the d-c voltage on the course of 

the pyroelectric voltage at different temperatues is shown in Fig. 4. The 
effect of a constant field causing polarity reversal upon the pyroelectric 
voltage of the receiver at 20 C is shown in Fig. 5. The hysteresis depen- 
dence of the pyroelectric voltage on the magnitude of the field is clearly 
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85001 
The Problem of Light Receivers Based 5/048/60/224/010/010/033 
on the Pyroelectric Effect 3013/3063 


seen therefrom. The coercive field of the sample estimated from the 

measurements has a strength of 400 v cm~', This value agrees with the data 

from Ref. 4. The results obtained lead to the following conolusion: 

The crystal under consideration is a particularly suitable light receiver 

in the temperature range 40 + 45.5 C where its sensitivity increases 

2.5 ¢ 2.7 times, compared to its sensitivity at room temperature. Up to 

50 C it is necessary to apply strong polarizing constant fields to the 

sample. Fields up to 180 4 200 v em-! and with opposite polarity do not 

affect the sensitivity of the receiver. The author thanks Yu. N. Sil'- 
____vestrov for making available the circuit diagram of an amplifier, and 

Vv. P. Konstantinova for various samples. The present paper was read at 


the Third Conference on Piezoelectricity, which took place in Moscow 
from January 25 to 30, 1960. There are 5 figures and 4 non-Soviet referen- 


ces. 


ASSOCIATION: Institut kristallografii Akademii nauk SSSR 
(Institute of Crystallography of the Academy of Sciences 
USSR 
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ayoad 60) 02410 1 /004/036 
24, 7700(043,WW3/5Y) se 


AUTHORS: Konstantinova, V. Py Sil'vestrova, I. ke» Shuvalov, Le Aes 
and Yurin, V. A. To 
aa iain Cae wv 


Production of and Some Ferroelectric Properties of 
Lithium Hydroselenite | 


TITLE: 


PERIODICAL: zvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960 
Vol. 24, No. 1%, pp. 13186 - 1323 


TEXT: The present paper is a reproduction of a Lecture delivered on the 
3rd Conference on Ferroelectricity, which took place in Moscow from 
January 25 to 30, 1960. Lithium hydroselenite (denoted by LHS), 

LilSe0, *H,Se0, form monocline crystals of the space group Pat Already in 


Hef.1 it has been identified as ferroelectric, and some data were given. 
In the present paper the authors first describe the synthesis and che- 
mical properties of this compound. Fig.1 shows the solubility of LHS as 
a function of temperature (straight line), from which 1+ may be seen 
that this crystal may be grown in the usual manner by temperature 
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; 85868 
-  Preduction of and Some Ferroelectric s/048/60/024/011 /004/036 
Properties of Lithium Hydroselenite B006 /B056 


decrease. A monocrystal of 100 @ grown by the authors is shown in Fige2de 
Tne fusing point of LHS was found to te at 110.5°C, density - 


“a 


ge = 3.185 g/em, the angle of monoclinity was 705°. The orientation of 

‘he crystallographic axes and the position of the main faces are shown 

in Fig.3. Fig.4 shows *he various hysteresis loops, which are found to 

exiet in the individual crystallographic directions of LHS. Also the 

direction-dependence of tne dielectricity constan* Ex. (broken line) and 
7 


show &, the coercitive force E- and tne spontansous polarization as a 
function of temperature. It was found shat & and P, intrease with in- 
creasing temperature, whereas E, decreases. Fig.7 shcws & as a function 
of the electric field strength at various frequencies.(E_) in all cases 
has a maximum. The authors thank V,_A- Frolova, L. N. Kurkovskaya, and 
x. A. Pluzhnikov for their collaboration and ].9- Zheludev_ for valuable 
advice There are 7 figures, 1 table, and 5 references: 3 Soviet and 

2 US. 


the spontaneous polarization Pg in the cleavage face are shown. Pigs.5-6 \X 
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AUTHOR: Sil'vestrova, I. IM. 

TITLE: The Dependence of the Plasticity Constant s!, of a 
Triglycine sulfate |Crystal on a Constant Field Within 
the Range of Curie Point 

PERIODICAL: 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 11, pp. 1337 - 1541 


TEXT: ‘the present paper is a reproduction of a lecture delivered on the 
3rd Conference on Ferroelectricity, which took place in Moscow from 


January 25 to 30, 1960. The author gives a report on experimental in- 
vestigations of the influence exerted by a constant electric field E, 

upon si, of triglycine sulfate (TGS) in the vicinity of the Curie point. yh 
The measurements were, ag usual, made by recording the resonance- and 
antiresonance frequencies of a vibrating TGS Y-cut, the size of the 

samples being 48.73 X3.5X1.-5 mm. The Curie point of the sample was (if 
E,20). about 49.1°C, if E 21000 v/om, about 50.3°C. The results obtained 
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by investigations are all illustrated in form of diagrams. Fig.1 shows 
the resonance frequency fy, as a function of E (polarity is reversed) at 
various temperatures. The curves show that in reversed polarity f, de- 
creasea rapidly, after which it increases again; this is all the more 
the case the closer the temperature approaches Curie point. At 48.4°C, 
the original f, value was no longer attained by (- >+) reversed polari- 
*y. Fig.2 shows 53, and As, as temperature functions. s}, increases 


3 33 33 
with increasing temperature, and after the peak falls very quickly at 
Curie point. While Af, changes from 50 cps at 20°c to 950 at 48°C, 
Asi, changes from 0.361071 to 6.12+107 Fem? /ayn within the same tem- 
perature interval. Fig. 3 shows the dependence of fy and far (anti- 
resonance frequency) of E at reversed polarity, Fig.4 shows S33 as a 


function of E, and Fig.5 shows the coefficient K as a function of E; 
the temperature data given beside the curves are in centigrades. K is 
the electromechanical proportionality factor, defined by 
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of a Triglycine Sulfate Crystal on a 3006/3 
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7 
“22 : 
1} = —, t ' t ad 1 £ - th 
34 Kn 333. » where a3 5 is the piezoelectric modulus, 22 e 
di¢lectric constant. From the results obtained it may be concluded that, 


the greater the conetant field applied, the less the crystal will be cen- 
trically-symmetric. The author thanks I. V. Gavrilova for placing the 
sayjples at her disposal, and L. A. Shuvalov for discussing the results. 
There: are 5 figures and 2 references: 1 Soviet and 1 Japanese. 
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Dielectric properties of deuterated triglycine sulfate crystals. 
Kristallografiia 6 no.4:582-590 Jl-Ag '6l. (MIRA 14:8) 


1. Institut kristallografii AN SSSR. 
(Glycine crystals--Electrical properties) 
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‘ TITLE: Investigation of the spectral relationship of the Young modulus and the 
logarithmic decrement of longitudinal oscillations along the C axis of a cadmium 
guifide crystal in the region of its photosensitivity iT 


SOURCE: Ref. zh. Fizika, Abs. 6E710 


\ 

REF SOURCE: Sp, Nekotoryy® yopr. yzaimodeystviy® ulttrazvuk. voln S slektronam| 

: provodim. v xristallakh. M., 1965, 47-65 \ 

1 

5 

: TOTIC TAGS: Young modulus, cadmium sulfide, wave propagation, elastic Wave, : 

_ standing wave, photosensitivity \ 

ABSTRACT: A method has becn described for determining some parameters nea 

‘ for amplification of the supersonic waves, ine luding elastic constant waves in the \ 

1 direction of wave propagation, the slectromechanical ponding coefficient, and the E 
' sample conductivity. From the measured values of changes in the logarithmic 
; jecrement of attenuation and the elastic moduli, it is possible to determine the 

; apeelr al repivn where an electron interaction of conductivily with the gtanding and 
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iAUTHOR: Belyayev, L. M.; Krasil'nikov, V. A.; Lyamov, V. Ye.; Panovay V. P.3 // 
igil'vestrova, I. M.; Smirnov, S. P.; Gil'varg, A. B. 2 . 
[oe NN ater Te a ee ee f 
‘TITLE: Interaction of ultrasonic waves with conduction electrons in cadmium Sah 
| my 
, SOURCE: Kristallografiya, v. 10, no. 2, 1965, 252~255 . - 


i} 
‘TOPIC TAGS: cadmium sulfide, ultrasonic wave, photoconductivity 


‘ABSTRACT: The strong interaction of conduction electrons with acoustic way es along 
\definite crystallographic axes in CdS, together with the photoconductivity of this 
isemiconductor material, which facilitates changing the electron concentration, make 
‘cadmium sulfide an excellent material for studying the interaction of ultrasonic 
‘waves with conduction electrons. These interactions take the form of attenuation, . 
‘amplification or modulation of the ultrasonic wave, a change in the voltage-current: 
-characteristics of the crystal in a strong electric field, or an electroacoustic ae 
‘effect. All these effects were studied in CdS crystals grown from a melt. The . | - 
igpecimens were cut into bars 4x6* 7-8 mm, The hexagonal axis of the crystal was 
loriented both parallel with and perpendicular to the long dimension of the bar. 1 
[Dark conduction was 10 10.1074 Qeom }, Illumination reduces the conductivity to 
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‘1074-51073 Necm7!, The ends of the specimens were coated with indium by vacuum -~ 
‘deposition. It was found that the maximum change in elasticity and in the damping 
constant takes place at maximum photosensitivity. Amplification of ultrasonic 
!pulses was observed in some specimens when measuring attenuation with the appli- 
‘eation of an external electric Fleld. The amplification amounted to 2.5-3 db/mm 
for a frequency of 24 Mc and a field strength of 1200 v/cm. Voltage-current char- 
acteristics show a deviation from linearity (current saturation) when the drift 
lrate of the electrons is greater than the speed of the transverse or longitudinal 
ultrasonic waves (depending on the orientation of the specimen). Nonlinearity — 
increases with the conductivity of the crystal. Drift mobility was found to be | 
130-150 cm@/vesec. The sign of the electroacoustic emf corresponds to n-type - 
conductivity in CdS. The pulse amplitude of the acoustic emf is on the order of 
dozens of millivolts. Orig. art. has: 3 figures. 


ASSOCIATION: Institut kristallografif AN SSSR (lastitute of stallograph 
[Academy of Sciences SSSR) — 
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4 ony b 
| TITLE: The piezoelectric effect and internal friction in gamma-irradiated Rochelle 


' ap SAlt crystals (Report, Fourth All-Union Conference on Ferro-electricity held at 
Rostov~-on-the Don 12-16 September 196 gL 


eriya fizicheskaya, v. 29, no. 11, 1965, 2005-2008 
rae i 


ie can 2) , ue 3 
TOPIC TAGS: fe crystal, ‘single crystal, gama irradiation, piezoelectric 
crystal, clastic modulus, internal friction, electric field 


SOURCE: AN SSSR. Izvestiya. S 


ABSTRACT: The authors have measured the the electro~- 


mechanical coupling constant k14, the elastic compliance so, and the damping constant 
| 9 for longitudinal mechanical vibrations, of 7-irradiated 45° X~cut Rochelle salt 
crystal bara at temperatures from 0 to 35° and (in the case of s$o and dj4) in the 


| presence dc bing field up to 3 kV/cm. (maximum dose, 
; 1.2 x 107 


Plezoelectric modulus dyq, 
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| iis effect on the temperature dependence o 
| (V.A.Yurin, Tzv. AN SSSR. Ser, fiz., 29, 2 
| Sharp maximum at the Curie point was reduc 
| lower lemperatures; in the most highly irr 


| ties showed maxima and they were all nearly independent of temperature. The measure- 
! 


In unirradi-~ 


j Increasing irradintion was to broaden these maxima, 
: | and finally to wash them out. 
; j fields was 


| these quantities were maximum being approximately the 
{loop. As tho 7 irradiation was increased 


as their values at zero bias, first decreased 
again. The authors thank A:A-Agal'tsov and K.A.Pluzhinov for assistance in performing 
the experiments. Orig. art. has: 39 pes 
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TITLE: Growing of CdS crystals from a melt and study of their properties 
presented at the Third Conference on Crystal Growing held in Moscow from 18 
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November, 1963} mee 


SOURCE: AN SSSR. Institut kristallografii. Rost kristallov, v, 6, 1965, 255-260 
ee Re talloprati 


TOPIC TAGS: cadmium sulfide, crystal growing, photoconductivity, piezoelectric 
property, zone melting, photosensitivity, crystal defect, dark current, volt ampere 
characteristic ; 

t 


ABSTRACT: The paper describes the apparatus and methods for growing crystals of 
type AUBVI from a melt at high pressure als with a study of the photoelectric, 
piezoelectric, and other properties of thd dS‘drystal. The apparatus, the diagrams of 
which are given, made it possible to carry out the growing from the melt under pressure 
both by the method of directional removal of heat and by the method of zone melting. / 4 
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1 : 
The CdS crystals possessed photoconductivity in the 540 — 800 mp range. 
ed the presence of a substantial 


photosensitivity region toward longer wavelengths indicat 

concentration of defects and possible copper impurities. The difference of dark conduc- 

tivity (10-7 — 10-10 ohm-! cm-}) indicated that individual crystals and various portions 

‘of one and the same crystal were inhomogeneous. The volt-ampere characteristic of the 

dark current and photocurrent of a crystal were measured, and the piezoelectric moduli 

‘and’ elastic constants were measured by resonance methods. ' Authors thank V. A. Demin, 
F, Miuskova for assistance 


KA, Gusenkova, A.V. Podlesskaya, F.J. Dmitriyeva, and V. 
in the work, Orig. art. has: 3 figures and 1 fabio." 
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TITLE: Changes in the natural frequency and Q-factor of a photoconducting 
piezoresonator composed of quartz apd cadmium sulfide exposed to light 
2 / ene 


\ d 
SOURCE: Chehhoslovatskiy fizichesxiy zhurnal, v, 16, no. 6, 1966, 506-515 


TOPIC TAGS; piezoresonator, composite piezoresonator, photoconducting 
piezoresonator, quartz resonator, cadmium sulfide piezoresonator, resonator, 
crystal resonator 


\ 

— 
ABSTRACT; The author presents the results of an experimental study of Young's 
modulus and the logarithmic decrement of damping in a crystal grown from the 


melt within the crystal's photosensitive region. The study was based on measure- -- 


ments of changes in the natural frequency and the Q-factor of a resonator com- 
posed of quartz and CdS, The results obtained showed that the spectral depend- 
ence of the damping decrement was in agreement with theoretical findings, The 
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spectral depencence of Young's modulus, however, was found to agree only 

qualitatively with theoretical findings; quantitative agreement was only partial. 
The study showed that by measuring changes in decrement and in Young's modulus, 
it is possible to determine the crystal's spectral region of maximum reaction 
between conductivity electrons and the standing elastic wave, its electromechani- 
cal coupling ccefficient, elastic constant, and conductivity. Such measurements 
may be used as a basis for selecting crystals for ultrasonic magnification and the . 
manufacture of resonators whose Q-factor and frequency are a function of light. 
Orig. art. has: 12 figures. [Based on author! s abstract] [SP] 
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TITLE: Growing cadmium! sulfide crystals from the melt and an investigation of their 
properties a o's 


SOURCE: Ref, zh, Fizika, Abs, 7A435 rs 


REF SOURCE: Sb. Nekotoryye vopr. vzaimodeystviya ul'trazvuk. voln. 8 
elektronami provodim. V kristallakh, M., 1965, 33-46 


TOPIC TAGS: crystal, cadmium sulfide, melt, cadmium sulfide monocrystal, 
photoconductivity, visible region, dark current, piezoelectric modulus, elastic 
modulus 


> 
ABSTRACT: A description is given of apparatus for growing large crystals of the 


Allgvl type from the melt under pressure, both by the method of controlled heat 
removal and the method of zone refining. The working space is heated by using 
a resistance furnace or high-frequency current, Cadmium sulfide monocrystals are 
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ent with published data on crystals grown 


results were found to be in good agreem | 
However, the monocrystals obtained from melt are found to be 
Ly Rashkovich. [Trans- 


from the gas phase. 
See also-Ref, Zh. Fiz.. 1966, 5A553. 


(spectral photoconductivity curves, tr 
current volt-ampere characteristics, 
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TITLE: Investigation of the acoustical-electrical effect in cadmium sulfide 
i monocrystals 


SOURCE: Ref, zh. Fizika, Abs. 8E550 


REF SOURCE: Sb, Nekotoryye vopr. vzaimodeystviya ul'trazvyk, voln s 
elektronami provodim. v kristallakh. M., 1965, 95-110 


TOPIC TAGS: crystal, cadmium sulfide, monocrystal, acoustical electrical 
effect 


ABSTRACT: A study was made which showed that within the frequency range of 
20—-75 Mc, the Weinrich formula is satisfied (at least qualitatively) in piezo- 


semiconductors for the acoustic electric effect (AEE). In cadmium sulfide mono-: 


crystals AEE is considerable and because of its linear dependence on ultrasound 

may be used to measure ultrasound intensity in solids, The spectral character- 

istics of acoustic-electric emf (AEMF) do not agree with the theoretical (see 
“Gard 1/2 
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reference 8E549 in the issue), The sharp increase in AEMF under nonuniform 
illumination of a sample makes it possible to use this method for increasing the 
sensitivity of acoustic-electrical meters in practical applications of AEE, 
(Translation of abstract] (SP] 
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Abs Soar: Rererat. Znurual Khimiya, No 2, 1958, 3815. 


Avihor : 5.6. Korstunov, N.A. Sil'vestrova. 

Init : Moscow Irstitutes of Pine Chemical Technology. 

Tisle : Study of Icheraction Between Niobium Pentachloride and 
Zirc-rium fetrachLloride with Magnesium Chloride in Melte. 


Orig Pub: Tr. Mosk. in-ta tonkey khim. tekhnol, 1956, vyp- 6, 21-25. 


Abstract: The fisihility graphs of the NbCls - MgCla and ZrCly - MgCla 
ayahems were ¢tidied. The solubility of MgCls. in melted N&Cl.- 
and ZrCl, is very little. The eutectic of the lst system is 
at 97% ~f NbCl.- and 192°; the eutectic of the 2nd system is at 
98.5% of ZrCl,and 426". NbClz and ZrCl,y do not diseolve in 
melted Maclj,. The vapor pressure of NbO;- on the melted mixture 
~f 30% by weight of MgCl. and 70% by weight of NbO.~ determined 
by the flow mettod (chlorine the carrier) is approximately equal 


Card : 1/2 -50- 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0 


= se WATE SRD LE SR SR TO RT Ee CAVES RES? WRENS BERRY Ruse Toererem aera omen ¥ 


wSGR/Physical Chemistry - Thermodynamics, Thermochemistry, Equilibria, 
Pay3ical-Chemical Analysis, Phase Transitions. Be 


a 
Ase Jour: Referat. Zhurnal Khimlya, No 2, 1958, 3815. 


to the NbCly vapor pressure at the corresponding temperature, 
which indicates the possibility of a complete separation of 
NoCl,-and ZrCly from MgCl, by sublimation. 
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ORG: Physicotechnical Institute of Low Temperatures AN UkrSSR, Kharkov (Fiziko- zs) 
tekhnicheskiy institut nizkikh temperatur AN UkrSSR) B 


TITLE: Mechanical properties of polycrystalline ammonia under unilateral compres- 
sion ¥) 


SOURCE: Fizika tverdogo tela, v. 7, no. 9, 1965, 2739-2792 
; BI Vy Se 
TOPIC TAGS: ammonia, solid mechanical property, low temperature h 


ABSTRACT: The strength and ductility of polycrystalline ammonia are studied as func- 
tions of temperature under unilateral pressure. Cylindrical specimens 10 mm in dia- 
meter and 40 mm long with uniform microstructure and polished ends were etudied at 
temperatures from 77 to 160°K. Curves are given for the breaking point, limit of 
proportionality and relative compression as functiors of temperature. These data 
show that crystalline ammonia hés extremely low strength properties and ductility. 
Solid ammonia is quite brittle! at the temperature of liquid nitrogen and shows elas- 
tic deformation right up to the breaking point. At stresses of 0.5-0.6 kg/mm? cracks 
are formed parallel to the axis of the specimen with an accompanying characteristic 
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sound and a slight reduction in loading (up to 100 g). The final breaking stress of 
10.8 kg/mm? remains constant throughout the experimental temperature range. At this 
point there is an instantaneous reduction in loading to zero and the specimen is 
shattered. The shape of the fragments and the slight degree of deformation before 
the breaking point show that cleavage is the mechanism responsible for fracture of 
ammonia crystals between 77 and 130°K. Above 130°K (0.6 7), the ductility of the 
specimens increases and creep is observed under a constant load. Shearing is respon- 
sible for fracture above this point since cleavage strength remains nearly constant 
with temperature, while an increase in temperature causes a considerable reduction 
in shearing strength. The relationship between rate of uniform creep V and stress 0 


is V= Ao", where A and n are constants equal to 500 and 5 respectively at 160°K and 
stresses greater than the limit of proportionality. The energy of creep activation 


is found to be 5.6 Keal/mol. This is approximately 10% lower than the heat of sub- 
limation for solid ammonia. Orig. art. has: 3 figures. 
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Temperature dependence of the hariness cf crystalline ammonia, 
Ukr. fizezhur, 10 no,1031127-1132 0 65. 
(MIKA 1921) 


l. Fizikoetekhnicheskiy institut nizkikh temperatur AN UkrSsR, 
Khur'rov, Submitted December 15, 1964. 
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SIL'VESTHOVICH, G.h., red. 


[Instaliation and maintenance of secondary systems; 
Montazh i obsluztivanie vtorichnykh ustroictv, Izd.2., 
perer, Moskva, Vysshaia shkola, 1965. 519 pe 
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| SIL'VESTROVICH, I. I. 
Electron-microscopic study of the surface of electrodes in a glow discharge. 


. Frimer, andjl. 1. SiJ'vestrovich. Inv:st.Akad.Namk 5.5.5.Re, 


A. HM. Shemaev, A. I 

Ser.Fiz. 15, 1:13-17(1951).- Sheet ebctrodes of Ni,Ag,Ta,Mo, and W were sealed in 
discharge tubes 25-30 mm. outside diameter, 120 mm. long, filled with Ne of 600 p press 
and operated on 3-Skv. a.c. or d.c. The tubes operated on the pump (at constant 
pressure) or were sealed off the pump and cleaned up (variable pressure). Ta,for 
example on a dec. supply,cleaned the gas up entirely in 1 hr. Electron micrographs 
show that low-melting materials such as Ni on a.c. and at constant pressure give 
surfaces covered with a no. of cones and traces of melting which later go over into a . 
large, partially molten structure. On ag the structure with molten cones is enhanced. 
In refractory metals the cathodes are etched and the cubical structure appears. At 
variable pressure the etching effect appears also on Ni without traces of melting. 
Islands of insultating materials enhance the effects considerably because of local 
high-field strength regions. Etching at variable gas pressure is recommended for metal- 


lographic studies in preference to chem. etching. SP. 
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! » SeI., kandidat tekhnicheakikh nauk, redaktor; SHILOVTSEVA, 
L.M., redaktor; PANOVA, L.Ya., tekhnicheskiy redaktor 


[The effect of blaating in the ground and calculation of charges; 
collected articles] Daistvie vsryva v grunte i raschet sariadov; 
sbornik statel. Moskva, Gos. izd-vo lit-ry po stroitel'nym materialan, 


1954, 128 p. [Microfilm] (MIRA 8:2) 
(Blaat ing) 
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Translation trom: Referativnyy zhurnal, tlcktrotexhnika, 1957, "sz: pp-13-14 (USSE) 
AUTHOR: Silvestrovich, 5.I. 
oS 
TITLE: Frit Cordierite Porcelain (Frittovyy kordiyeritovyy farfor) 
PERIODICAL: ‘rudy Mosk. khimiko~tekhnolog. in-ta, 1956, #2:, pp.100-ll2 


ABSTRACT: Ordinary feldspar porcelain cannot meet the requirements of various branches 
of industry. Its inadequate physical, mechanical, and thermal properties are 
due to the high (50-60%) content of the quartz-feldspar vitreous phase. 
Frit-type porcelains were investigated in which the feldspar had been partly 
or completely replaced with the frit, i.e., an artificial glass with the 
composition 2Mg0- 2A1203-5Si02 corresponding to nonferrous cordierite. Frit 
glasses produced by melting together of magnesite, kaolin, and quartz sand 
have higher viscosity, higher dissolving capacity toward quartz and clay 
materials, and have a higher tendency to erystallize particularly in the 
interval 1320-1360°C. Sintering of the cordierite porcelain takes place in 
a shorter temperature interval as the process 1s more rapid than in the case 
of feldspar porcelain. A characteristic feature of microstructure of the 
cordierite porcelain is the new crystalline formations in addition to the 
mullite crystals; the new crystals are due to cordierite frit. The glass 

Card 1/2 phase is of yrainy nature and is much less extensive than in feldspar porcelain. 
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Translation from: Referativnyy vhurnal, Elektrotekhnika, 1957, Nit. p.14 (USSR) 
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In this connection specimens of cordierite porcelain have higher (25-35%) 
mechanical strength, higher fire resistance, and very low coefficient of 
linear expansion (0.6 to 1,5x107° degree"! at 20’). Specimens of feldspar 
cordierite porcelains also show an increase in the mechanical strength. 
Bibliography: 22 titles 
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KRKSHKOV, Anetoliy Pavlovich; SAU IBSTROU LH. Sole 


40.004 nauchnyy redaktor; 
GOMOZOVA, N.A., redaktor; GLADKTEH, ¥.N., tekhnicheskiy redaktor. 


{Silicon organic compounds in engineering] Kremniforganicheakie 

soedineniia v tekhnike. Izd.2-oe, perer. i dop. Moskva, Gos.izd-ve 

pe stroit. materialam, 1956, 288 p, (MERA 10:4) 
(Silicon organic compounds) 
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MATVEYEV, M.A.; SIL' VESTROVICH, SyI,,, nauchnyy redaktor; NIKOLAYRVA, W.M., 
redsktor; PYIVMOTl TD; tekhnicheskiy redaktor 


[Solubility of glese forming sodium silicate] Raatvorimoet' 

stekloobrasnykh silikatow natrifa. Moskva, Gos.izd-vo lit-ry 

po stroit materialam, 1957. 94 p. 
(Sodium silicates) 
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SIL'VRSTROVICH, S.1.; LEYBUSH, V.1., redaktor; PYATAKOVA, N.D., 
~ee SeneT heskty-redaktor. 
[Explosives and specifications for their safe storage] Vzryvchatye 
veshchestva i usleyia ikh besopasnogo khraneniia. Moskva, Pros- 
stroiizdat, 1957. 98 Pe (MLRA 10:6) 
"=" (Bxplosives--Safety measures) 
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(Glass manufacture ) 
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PAVLUSHKIN, N.M.; SENTYURIN, G.G.; SIL!VESTROVICH, S.1., kand.tekhn. 


nauk, nauchnyy red.; GLADYSHBVA, S.A,, red.; GILSNSOK, P.G., 
tekhn.red. 


(Handbook of glass technology] Praktikum po tekhnologii stekla. 
Moskva, Gos.izd-vo lit-ry po stroit.materialan, 1957. 494 p. 
(MIRA 12:1) 


(Glass) 
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SIL'VESTROVICH, S.I. 


Stained opal glass. Trudy MEHTI no,24::298-313 '57. (MIRA 11:6) 
(Glass, Colored) 
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AUTHORS: Kitaygorodskiy, I. I., SOV/72-58-11-6/15 


Bit Net eoeaehe I., Chetverikova, L, HN. 


TITLE: Technical Stone From Glass Corundum (Tekhnicheskiy kamen! 
iz steklokorunda) 14 


PERIODICAL: Steklo i keramika, 1958, Nr 11, pp 17 - 21 (USSR) 


ABSTRACT: The synthesis of thick, sintered glass corundum was 
previously only carried out for the process of producing 
fire-resistant materials, as can be seen from the papers 
of I. I. Kitaygorodskiy, N. V. Solomin, A. I. Polinkovskaya, 
and S. F. Volchanov (Ref 1). In the work reported in this 
paper the authors used alkali-low and alkali-free aluminum- 
silicate glasses with high Al 90 and higO contents, whose 
positive influence upon tne sintering and strengthening 
processes for ceramic materials was demonstrated in the 
paper by S. I. Sil'vestrovich (Ref 2). The chemical composi- 
tion of the glasses and their characteristic properties are 
civen in table 1. The gradation of grain sizes and the 
specific surface of the fine dispersion powder of the glass 
and the electrocorundum are given in tabie 2. The influence 

Card 1/2 of the kind and amount of the glassy phase upon the degree 
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Technical Stone From Glass Corundum SOV/72-58-11-6/15 


of sintering and strengthening of the glass corundun is 
indicated in figure 1, while the influence of the burning 
temperature is shown in figure 2. Table 3 shows the values 
for the characteristic physical and technical properties of 
the synthetic glass corundum. Experiments showed that the 
Greatest strength of the glass corundum is related to an 
optimal content of the glassy phase. Table 4 compares the 
physical and technical properties of the natural stones 
agate, jasper and quartzite. The glass corundum is not 
inferior in its heat mecnunical properties to the naturally- 
occurring stones. There are figures, 4 tables, and 4 
references, which are Soviet. 
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Silikaty; sbornik statey po khimii i tekhncologii silikatov, vyp. 1 (Silicates; 
Gsllection of Articles cn the Ghemistry and Production of Silicates, No. 1) 
iosecw, Gosstroyizdat, 1959. 105 p. Errata slip inserted. 3,000 copies 
printed. 


Editcrial Board; M.A. Matveyev (Resp. Ed.), Yu.M. Butt, and M.O. Yushkevich; 
Ed. of Publishing House: V.A. Rozanovas Tech. Ed.: N.I. Rudakova. 


PURPOSE: This booklet is intended for chemists and geologists interested in 
Silicate analysis. 


JOVERAGE: This {s a collection of articles on the chemistry andtechne’cgy of silicates. 
The contributing authors discuss the effect of admixtures on sintering pro- 
cesses and cn the properties of Portland cements. Tt.e text alsc discusses 
tre properties of certain glasses, the processing of ceramic materials, the 
process of drying facing tile, the stability of solid solutions of calcium 
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Sillestes; Jelleetion (Cant,; S0V/3592 
alumcferrite, the activaticn of cement, the productior. of aluminous cement, 
the presaraticn cf pulping rolls, the interaction of quartz with line, and 
varicus problems related to the production of silicate-calcite materials. 


he personalities are mentioned. References are giver at the end of each 
article. 


TABL E 0: CONT suitse 


Sil'vestrevich, 5.1. The Properties of fluoride and Phcsphate Opaline 
Glasses. 3 


Kitaygaycskily, I.I., and Ts.. Gurevich. The Effect cf Small Additions of 
Certain Oxides on the Process of Sintering Alumina. 1h 


Manuylova, N.S., and A.A. Mayer. Petrographic Investigetion of Processes . 
Oceur:ng During Annealing and Cooling of Ceramic Materials. <0 


Grushke, G.A. Intensifying the Precess cf Drying Facing Tile During Radia- 
tion Heat Exchange. 32 


Putt, Yu.M., and V.V. Timashev. Stability of Solid Solutions of Calcium 
Alumoferrites With Increased Temperature 46 


Card 2/3 


ae = sa na i aca ag aia a et al a i aye 


mune wee fe eco = - . : a i : 
et es ey oe ee see ngs camer ee wenn Seek Res Pre SA 2S LAST Wee ee ae ee! 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0" 


CIA-RDP86-00513R001550620002-0 


Ege Shion) Bl eget oe 


re as oe fo ae . ant /45QqQ7 
Silicates; VJ:lleeticn (vont.!} SOV/ 3596 


Vorob'yev,Kh.S., and M.A. Vorob'yeva, The Effect of Certain Admixtures on the 
Physical and Chemical Properties of Magnesia-Rich Portland Cements. 52 


Gil'tdenberg, Z.G., and R.I. Benderskaya. Activating Cement by Grinding in 
Vibrator Mills 59 


Kuznetsov, A.M., and Ye.S. Kovalev. On the Production of Aluminous Cement 
by Sintering in Rotary Kilns. 70 


Matveyev, M.A., and A.I. Rabukhin. New Method for the Preparation of 
Pulping Rolls 78 


fatveyev, M.A., and G.V. Gerashchenko. Increasing the Strength of Quartz- 
Cement Pulping Rolls 82 


Butt, Yu.M., and A.A. Mayer. Quartz-Lime Interaction at Temperatures Below a 
100° 


Satalkin, A.V., and O.V, Kuntsevich. Some Problems in the Production of 


Silicate-Calcite Materials 100 
AVAILABLE: Library of Congress 
a ™/1sb 
Card 3/3 5-1 8-60 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0" 


20002-0 


= XY py Pt et Sone pasScoee 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R0015506 


SIL'VESTROVICH, S.I. 
Properties of fluoride and phosphate opal glasses. Silikaty no.1:3-13 


'59. (HIRA 13:2) 
(Glass research) 


ny — — = ee se: z 
Le ba ea roi e Tee eee ES on eB eee = 
eda oop wes ss: — Ear Dracoaeth ars = = SEDO PSE ACE PAY MEET SEE eA EAA HERE Sasanters’ 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0" 


_PECROVED bets RETERSE. 08/23/2000 CIA-RDP86- DOS toROD Epa vesuues: 0 


SRT eur BIRR SEALED er ts eee PROPOR ERTS TRAE PRESTER ANS SRR ORR EECCA See NR aera aR TD 


kifsatuGiouaalt, T.I,; oth aN ichss 3 ELLE, oa 
Glasses with higher etevohvedsaeds Trudy MARTI noe27:23-37 159, 
(MIRA 15:6) 
(Gligs) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0" 


Roa boasts FOR RELEASE: 08/23/2000 CIA-RDP86- DOS Tone top pecnuee 0 


BEES. gi ho iavee ge Sa det hae Tee olden Pea i poco eee BS EERE RIEL TION Ae ZA EE Eee De AE td 


ATTAYGURGUG. TY, IT, OIL! Ve OY (ICH, S.1, 


Effect of the glassy phase on the Process of sintering and troperties 
of corundum materials, Trudy MKHTI no.27:38-64 159, (MIRA 15:6) 
(Corundum —Analysis) 


= a = : ecarme o ae Peery an pas 5 z 
ae . Si : pte Sol oniern Ra ere ee eg = r i 
SA ST EEA ON 2a Se ERLE SE SEE ERTS SEE, RT LORE OHS ee SA ea PSO spa oreo SLATES eee Ban 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0" 


"APPROVED FOR seamen 08/23/2000 SIs RDESS: ove Paheu te ovecuucs: 0 


Gerstein DME A REARAAT IA BOIS TET UGG SEPERATE RAE ERED” PAUSE ED Re 


SILWESTROVICH , J.1.; RABLIOVICH, 2.H. 


Structi: ‘re and properties of fluor and phosphate opal glasses. Trud 
MEHTI no.27:78-97 '59, (MIRA 15:69 
(Glass research) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550620002-0 


. ee t 
£5. 2LI20 


AUTHORS: 


TITLE: 
PERIODICAL: 


ABSTRACT: 


Card 1/3 


Sil'vestrovich, S. I., Boguslavskiy, JA. S0V/20-129-6 -£6/69 


Increase in the Strength of Glasal’as a Consequence of Its 
Treatment With Organosilicen%Cecnzounds 


Doklady Akademii nauk SSSR, 1959, Yo! 129, Nr 6, pp 1362 ~ 4365 
(ussR) 


The low value of mechanical strength of glass as compared with 
the theoretical strength computed from the values of atomic 
bonds is due to the inner structural defects as well as to the 
ultramicroscopic surface cracks (Ref 1). The authors investi- 
gated the possibility of increasing the strength of glass by 
simultaneous chemicai and thermal treatment. The glass surface 
Was exposed to the chemical effect of organosilicon compounds 
combined with various methods of heat treatment. The test ma- 
terial was industrial window glass of the Sortkovakiy steklo- 
zavod (Gorikiy Glass Factory) with the composition (in %): 


Si0, 72) E150, T.4%y Fa50, 0.12; CaO 7.37; MgO 4.033 SO, 0.38; 


Na,6 14.72. The glass samples were parallel epipeds, thickness: 


6 or 3 mm, width: 6 mm, length: 42 mm; all facets were ground 
and polished, The limit of the bending stress was 5,3 a 
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The samples were rinsed in a weakly alkaline solution and allow- 
ed to lie in a 5% HCL solution for 30 ninvtes at room tempera- 
ture, Pores and a very fine silica filn were formed on the gur- 
face by partial leaching. This favors the combination of the 
later-formed polymer film with the glags. At firat, the glass 
was kept for 5-15 minutes in monomeric organcsilicon compounds 
diluted with benzene. Then the sanples underwent thermal treat- 
ment between 200 and 650° ard were cocled in the air. Thus, the 


mentioned polymer [sio,] gurface film wae to be forned, Figure 1 


shows that the glass was best solidified ty strongly concentrat- 


ed (c, H 5)2 Sicl, and Cptesttl, solutions erd a heat treatment at 


650°. he ee filin "cements" the glass surface and, apparent- 
ly, closes tne micreeracks, The mechanical strength of the 

glass was doubled by heat treatment at 20¢- 300°. and treble 

at 650°, Moreover, the glass was chilled in pe elas eee 
liquid, The glass samples were heated to rollification in the 
furnace, and then rapidly dipped into 2 tiethylpclysiloxane 
liquid with increased heat resistance, Previously, the Tagnta 
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had been heated to 200°, 180°, 160°, 140°, ets. The chilled 
samples were dried at 200°, Figure 2 shows that the strength 

of the glass increases rapidly due to this hardening. Thia in- 
crease depends on the temperature difference At between the 
heated glass and the hardening liquid, With an optimum At, the 
bending stress of the 3-mm glass increases 11 times, that of the 
6-mm glass even more (Fig 2). The inner residual stresses are 
only slightly higher than those in the usual hardening of glass 
in the air. Thus, the increased strength cf the glass hardened 
in the above manner is, abcve all, due to the effect of the 
polymer film ("armor"). The new method has numerous advantages. 
The name of A. F. Ioffe igs mentioned in the paper. The authors 
thank Professvs 1. 1. anita orodskiy for his interest in their 
investigation. There are 2 figures and 8 references, 7 of 

which are Soviet. 


Yoskovakiy khimiko~-tekhnologicheskiy institut im. D. I, Menddleyevs 
(Moscow Institute of Chemical Technology imeni D. I. Mendeleyev) 


July 24, 1959, by P. A. Rebinder, Academician 
July 22, 1959 
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VITSKIY, A.A., inzh.; YRESELOVSKIY, ¥.S., doktor tekhn.nauk, prof.; 
COBRLIK, B.I., kand.tekhn.nauk; DORONSNKOV, 1.M., inzsh.; ZAK, DL., 
inth.; IVONIN, ¥.1., inzh. [deceased]; KLINOV, 1.Ya., doktor tekhn. 
nauk, prof.; L&VIN, A.N., doktor tekhn.nauk, prof.; LEVIN, S.M., 
kand,tekhn.nauk; LEPETOV, V.A., kond,tekhn.nauk; LEONT'YSV, N.L., 
doktor tekhn.nauk, prof.; LOKHINA, P.I., kand.tekhn.nauk; MATVEYSVA, 
L.V¥., insh.; MIKHAYLOV, A.N., doktor tekhn.nauk, prof.; MUDRIK, Kh.1I., 
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{Handbook on materials used in the manufacture of machinery] Spra- 
vochnik po mashinostroite]'nym materialam; v chetyrekh tomakh. Pod 
red.@.1.Pogodina-Alekseeva. Moskva, Gos.nauchno-tekhn.izd-vo ma- 
shinostroit.lit-ry. Vol.4. (Monmetallic materiels] Memetelli- 
cheskie materialy. Hed.toma A.N.Levin. 1960. 723 pe 
(MIRA 13:7) 
(Machinery industry) (Nonmetallic materials) 
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pertopic:L: Steklo i keranika, 1360, Nx 1, pp 7-12 (SSR) 


AUISTRACT : The authors of the present 
organosilicon compounds on 
gations at the Chair of G1 
khimiko-tekhnologicheskiy 

______Institute of Chemical Tech 
to study the physicochemic 


paper studied the influence of 
glass properties. In their investi- 
asg Technology of the Moskovskiy 
institut imeni Mendeleyeva (Hoscon 
nology imeni Mendeleyev) they tried 


al glass properties more thoroughly =~ 
than it was done in previous papers by A. P, Kreshkov, M. G., L 


Yoronkov, and B. I. Dolgov 
The investigations dealt 


> A. Ya Korolev, L. M. Vinogradova- 
ith the hydrpphobic nature, the 


1 stabilityland machanical strength 


chemical stability, therma 
of glass treated under cer 
compounds. The investigati 
and in the table. The mech 
by the elimination of surf 
by S. N. Zhurkov, G. iN. Ba 
and P. Ae Rebinder- In con 
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(Glase, Safety) 
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Glasslike-crystalline materials are obtained by introducing special 

Viigers witn a crystal latcice similar te *nat of the separating or alias 
orases tf tee glass There are two types or mineralizenrs: colloidal ca Aare ae 
(iu, Ag, Au, et2.) and damcers (F, TIO,, Snd,). Foliotdal dvessitts ars aera 
into “he gLAES charwe with a ca ing agent Rearsarts azid, 242.) and tin Danae : F 
or 3", nncus qu ide 7+ 1s assumed that the copper, gold ard allver tons are reduce 
7 nenie-al atome. Tin dioxide increases +heir solubility. Fecent “ly glasses vee 
artatrta watch ars sertitdve to ultmaviolst radia tion (Refs, 25-32). The cpl 
gerd g¢oms, form 4 ae eimitlar to eengitielsy centers in ore 
Soapet* amijlsdons ight (Ref. 24). A* nigher holding hose 
totes tae Pehlatdtal sears of heteregenetus imystallization of 
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Glasalixe-Crystailine Matertals A0O3/ A001 cA 
iffers from the same prezess in light-sensitive glasses. 
fluorine ions peretrate into the silicon-oxygen frame, 

dforming a complex anion. Under the condition of fast cool- 
+ttutien of fluorine cy oxygen proceeds incompletely. The 

ts inversely preportional to the size of the anions 
& Z {rectly proportional to the solubility of fluorides, The btehavicr 
of otner dampers (T1095, SaQ,) in the glasses is studied to a lesser degree. The 
ssumpttons mentioned were Studied in the crystallization of some fluorine-containing 
iasses molten in a kerosene furnace at 1,550°C with a holding time of 4 hours. 
The composition of the glasses is cited in a table, Glass 31 starts astively tA 
orystallizing at 700°C, glass 81 at 800°C and glass 101 shows almost no signs of / 
crwstallization at 008°. The ssrength of glasses 31 and 8! increased by 3-4 
“ims to 33 ke,/mm@ as a result of the crystallization, The curves of the iso- 
thermal change of the volumetric weight during crystallization were also analyzed, 
Tme analysis of roentgenograms showed that ifter a 6-hour holding at 750 C ths 
formation of muscovite type crystals is observed in glass 8:1, Endothermic effects 
on the heating curves of giass 81 sre explained by the meltzng of fluorides, The 
study of .the low-temperature stage of thermal treatment shows that the holding time 
a* 750°C should not exceed 12-14 hours, at 800°C 7 hours, ¢7c, There are 4 figures, 
1 hable and 50 references: 35 Soviet, 11 English and k German, 
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[Glass technology] Tekhnologiia stekla. Izd.3., perer. Moskva, Gos. 
jzd-vo lit-ry po stroit., arkhit. i stroit. naterialam, 1961. 622 pe 
(MIRA 14:10) 
1, Chlen-korrespondent AN SSSR (for Kachalov). 
(Glass manufacture ) 
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PERIODICAL; Zhurnal vsesoyuznogo khimicheskogo obshchestva iment D. I. Mendele- 
yeva, v. 6, no, 6, 1961, 635 - 642 


TEXT: A discussion on the improvement of glass properties is presented with 
a review of corresponding literature and some experimental results of the present 
authors and others, First were discussed glass properties in general, and then 4 
existing methods for the improvement of the strength and heat resistance of glass. 

The practical strength of glasses is effected by several factors, which have to be 
considered separately, i. e.: 1) the characteristic high brittleness; 2) the 
non-oriented and heterogeneous structure, and 3) the formation of defects on the 
glass surface during production and use. Various authors demonstrated that the 
brittle rupture of glass occurs in two stages (first slow, second quick) caused by 
the formation of fissures forming so-called "steps" of brittle rupture, Ina 
series of investigations there was proved the existence of a nicro-hetrogeneous 
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structure of glasses, which is mainly influenced by the chemical nature and the 
conditions of thermal treatment ("thermal past") of the glass. This effect is dis- 
cussed in the paper by G. G, Sentyurin (this journal, v. 6, no. 6, 1961, 643). 

The structural micro-heterogeneity is specified by the type of structural links 

and the chain skeleton of the glass. Heterogeneities in glasses can also be effect- 
ed by technological processes; defects in the glass surface are of great importare, 
Also characteristic for glasses 4s the definite effect of the scale factor on. 
strength and thermal stability. Observations made by N. K. Dertev (Ref. 39: Some 
mechanical properties of glass surface layer, Dissertation, , Institut khimii sili- 
katov AN SSSR (Institute of Silicate Chemistry AS USSR), L.; 1952] “revealed that 
this effect varies with the chemical composition of the glass, proving thus conclu- 
sions on the influence of the chemical composition on type ani degree of structural 
micro-heterogeneities. and surface defects, The present authors suggest the follow- 
ing trends for the improvement of glass properties: 1) Further {mprovement of the 
nature of the glass, 2) strengthening of the surface of industrial glasses, and 3) 
development of new technological principles and methods for tne manufacture of 
tough and heat resistant industrial glasses. Evidently the influence of the chemi- 
cal composition..can be developed in some cases directly. in others indirectly, and 
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sometimes it is covered by the effect of other factors, Investigations of the 
present authors [Ref. 49: Trudy MKhTI im, D, I. Mendeleyeva, v. 27, 1959] showed, 
for instance, a definite effect of the chemical composition of the glass on its 
microhardness, The possibility of improving the strength and heat resistance of 
glass by changing the chemical composition is also proved by results obtained by 

I, I. Kitaygorodskiy et al. (Ref, 49: Trudy MKhTI im. D. I. Mendeleyeva, v. 27, 
1959; Ref. 51: Steklo 1 keramika, no. 7 (1958); Ref. 53: DAN SSSR, 118, no, 2 
(1958) ], S. K. Dubrovo, and Yu, A, Shmidt (Ref, 50; ZhPKh, 30, no, 4 (1957) ], I. 

D. Tykachinskiy et al. [Ref, 52: Steklo 1 keramika, no. 6 (1956)], K. T. Bondarev 
et al. [Ref. 54: ibid no. 4 (1960)], and M. A, Matveyev, and I. N. Semenov (Ref. 55: 
ibid no. 9 (1958)] with chemical laboratory glasses of the typeXC -16 (KS-16), 

KC -18 (KS-18), glass with increased microhardness, glass for tibes and insulators 
type 13-B (13-v) and other special glasses. For the strengthening of the glass su- 
face some original methods were developed by S, M, Brekhovskikh (Ref. 56: Steklo i 
keramika, no, 7 (1960); Ref, 57: Steklo, Byulleten' in-ta stekla, no. 1 (1961) | 
and S. I. Sil'vestrovich, and I. A, Boguslovskiy [Ref. 58: DAN SSSR, 129, no, 6 
(1959), Steklo i keramika, no. 1 (1960)]. Most developed are az present thermal, 
chemical, and thermo-chemital metppds pF B2ass svrvace strengthening. A method 

of thermochemical treatment of the glass surface with Sllico-organic compounds was 
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developed at the kafedra tekhnologii stekla i stekloplastikov MFHTI im. D. [, Men- 
deleyeva (Department of Technology for Glass and Glassreinforcec Plastics "Moscow 
Onder of Lenin’ Institute of Chemical Technology imeni D. I. Merdeleyov), This 
mothed was also used by L.A. Bogus lavskly (Ret, 69: Steklo { keramika, no. 9 
(1950) ] to increase the heat resistance of industrtal glass. Trere are 71 referen- 
eos, 48 Soviet-bloe ari /jJ nen-Sovtet-bloc., The references to tne 4 mest recent 
Mag lish-language publications read as follows: W, Thomas, Phys, a, Chem, Glasres 
(U. K.), 1960; I, Warshaw, J, Am, Ceram, Soc., 1960; R. Mould, J. Am, Ceram, Soc,, 
i950, F. Ernsberger. Phys. a, Chem, Glasses, no. 1 (1960), 
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TITLE: Strengthening of mee hardening in molten métal 4 


SOURCE: AN SSSR. Doklady*®, v. 158, no. 3, 1964, 582-585 


TOPIC TAGS: glass heat treatment, glass hardening, molten metal 
treatment, glass strengthening, sheet glass, Pyrex glass 


ABSTRACT: A new, more efficient method of strengthening glasses 

having varied thermal expansion coefficients has been developed and 
investigated. The method consists in heat treating (hardening) glass 

in low-melting molten metals such as wood alloy or tin and then : 
leachingit with hydrofluoric acid, Date frow bending tests indicated 
that glasses with high or low coefficients of thermal expansion : 
(common sheet glass and 3C-SK or Pyrex, respectively) can be greatly 
strengthened by the new method. An especially high increase in : 
strength was achieved in thin (1.3-mm) sheet glass and in the heat- 
resistany glasses, as compared to the heat treatment with the most 
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-1964, 145-153 ope ao 


quenching fluid, 


or TAGS: glass strength, glass quenching, glass hardening, 
acuum glass © 


| polyorganosiloxane, polyethylhydrosiloxane, laboratory glass, electrov 


| TRANSLATION: This article presents the results of the first stage of a study o 

| the strengthening of industrial chemical taboratory glasses (&S-34 "and Ta-32)and 

| electrovacuum glasses (BD-1" and ZS-5K) / the compositions of wiich are given, by ; 
i quenching them in Zan) iAtqutde wh (liquids No. 2, 4 and 5) and polyethylhydro- j--~ :. 


' giloxane (liquid GKZh-94) {quids which differ in their nature, properties and 
cooling capacities. The degree of hardening of the glass samples (rods with a 
circular cross section) was determined by means of a special polarimeter as the 
rods were illuminated in a direction perpendicular to their longitudinal axis. 
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The results showed that it is possible to strengthen various jlasses, differing 
in composition and properties, quite appreciably by quenching them in liquid : 
polyorganos{loxanes; the effects of the thermal conditions of the quenching 
process and the peculiarities of the chemical composition of t:he glass on the 
nature and effect of ita strengthening are elucidated, Bibliography with 12 
references. 1. Mikhaylove 
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| Akademiya nauk SSSR. Institut peografit Bri 

, Division of the territory of the U.S.S.R. into districts according to 

| basic erosion factors (Rayonirovaniye territoriif SSSR po osnovnynm 
faktoram erozii) Ed. by D. L. Armand. Moscow, Izd-vo "Nauka", 1965.} 
233 p. illus., biblio, 1500 copies printed, i 


TOPIC TAGS: soil science, underground water, ¢roston, geograpical 
regionalization 19,55 


‘PURPOSE AND COVERAGE: This book was compiled by staff members of the! 
Institute of Geograph » under the direc- | 
eton ef G. 1 Sia eeutiae. Ge detie itt the fe eeclicsoa, of 
the USSR on the basis of*the main factors of soil erosion. The most 
important principle in regionalization was the determination, 
characterization, and evaluation of the geographic conditions in 
connection with the process of erosion and the countermeasures. 


Therefore, the regionally defined units (phytoclimatic zones, low= ; 
land andmountainous provinces, agricultural regions) made it 
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possible to classify the territory consistently, not only on the 
basis of the forms of erosion, but also by the type of necessary 
antierosion measures, ‘The book is intended for scientific workers 
and specialists in agriculture, forestry, and water management, 

as well as for teachers and students in these fields , There are 
133 references, all Soviet. ; ; 
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